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(54) Occupant protection structure 

(57) A knee guard on the passenger side of a vehicle 
includes left and right knee guard brackets (4) disposed 
along left and right side faces of a glove box (6) and 
secured at a front end thereof to a steering support 
beam (2), a connecting member (5) transversely con- 
necting these left and right knee guard brackets (4) and 
a closure member (61 ) of the glove box (6). The closure 



member (61) includes a reinforcement therein and the 
reinforcement has a closed cross section which extends 
in the widthwise direction of the vehicle. When the knees 
of a passenger abut against the closure member (61 ) of 
the glove box in the event of a head-on impact, the clo- 
sure member is displaced forwardly and abuts against 
the left and right knee guard brackets (4), thereby an 
impact load is transmitted to the knee guard brackets. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] The present invention relates to an occupant 
protection structure for a motor vehicle and more partic- 
ularly to a knee guard structure for protecting knees of 
an occupant at the event of a collision. 

2. Prior art 

- 

[0002] Generally, when a vehicle has a collision, an 
occupant is thrown forwardly. Particularly, when a safety 
belt or an air bag holds the upper part of the occupant's 
body, the lower part of the body is thrown under an in- 
strument panel. In such a situation, the knee guard 
structure supports the knees of the occupant to prevent 
the occupant from getting in under the instrument panel. 
An example of the knee guard structure is disclosed in 
Japanese Patent Application Laid-open No. Toku-Kai- 
Hei 7-2035. 

[0003] In the disclosure, the knee guard is provided 
at the lower part of the instrument panel so as to be lo- 
cated opposite to the knees of an occupant seated. On 
the passenger side, there is provided a glove box at the 
lower part of the instrument panel. A knee guard bracket 
is disposed on both ends of the glove box, respectively 
and a connecting member interconnects between both 
brackets. At the event of an impact, the knees of the 
passenger has a contact with a lid of the glove box and 
an impact load is inputted to the left and right knee guard 
brackets through the lid. 

[0004] When the vehicle has a head-on collision, the 
knees of the passenger do not always abut against the 
knee guard orthogonally. Especially, at the event of an 
offset collision or an oblique collision, the knees abut 
against the knee guard partially or in the diagonal direc- 
tion. According to the prior art, when the knees of the 
passenger abut against the left and right brackets 
through the lid of the glove box, since these brackets 
are disposed apart from each other, it is difficult to trans- 
fer the impact load received from the lid of the glove box 
uniformly to the brackets. That is, an impact energy is 
difficult to be absorbed efficiently. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to pro- 
vide a knee guard structure for a vehicle capable of ef- 
ficiently absorbing shock without reducing the size of a 
glove box when knees of an occupant of the vehicle 
abuts against a kn e guard in an ev nt of an impact. 
[00O6] Toachi v th obj ct, th kne guard struct ur 
according to the pres nt invention compris s left and 
right kne guard brackets secured to a steering support 
beam with a glove box between, a connecting member 



transv rsely connecting th I ft and right knee guard 
brackets, a closure member of the glov box composed 
of an outer panel and an inner panel and disposed ad- 
jacent to the left and right knee guard brackets and a 
s reinforcement provided between the inner and outer 
panels and having a closed cross section extended in 
the widthwise direction of the vehicle up to left and right 
end portions of the closure member. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] 

Fig. 1 is an exploded perspective view of an instal- 
ls ment panel for a vehicle; 

Fig. 2 is an external perspective view of an instru- 
ment panel lor a vehicle; 

Fig. 3a is a cross-sectional view taken along line X- 

X; 

ie Y- 
of a 



[0008] Referring to Fig. 1 , reference numeral denotes 
an instrument panel, in which a steering support beam 

30 2 for supporting a steering column (not shown) is dis- 
posed in the widthwise direction of a vehicle. The steer- 
ing support beam 2 is connected at both ends thereof 
with a left and right front pillar (not shown) through a 
bracket 2a, respectively. Further, the steering support 

35 beam 2 is connected on the driver side thereof with a 
pair of left and right knee guard brackets 3 and is con- 
nected on the passenger side thereof with a pair of left 
and right knee guard brackets 4. 
[0009] These knee guard brackets 3, 4 have a U- 

^0 shaped or C-shaped cross section and load inputting 
surfaces 3a, 4a, respectively, being connected by weld- 
ing at the front end thereof with the steering support 
beam 2 so as to be located opposite to the knees of oc- 
cupants seated on a driver's seat and a passenger's 

*5 seat. 

[0010] The left and right knee guard brackets 3, 3 on 
the driver side including the load inputting surfaces 3a, 
3a are covered with the lower part of the instrument pan- 
el 1. In this case, the lower part of instrument panel 1 

50 may be replaced with a knee pad member and the lik , 
thus a knee guard 30 on the driver side being formed. 
[0011] The left and right knee guard brackets 4, 4 on 
the passenger side are disposed respectively along th 
I ft and right sides of a glov box which will b described 

55 h r in after. As shown in Fig. 4, a closure memb r 61 of 
a glov box 6 has left and right flang sections 61 f, 61 f 
at left and right ends thereof and the I ft and right flange 
sections 61 f, 61 f are opposed adjacent to th I ft and 



20 Fig. 3b is a cross-sectional view taken along lir 
Y; and 

Fig. 4 is a plan view showing an arrangement 
knee guard bracket and a glove box. 

25 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
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right load inputting surfaces 4a, 4a, r spectively. Fur- 
ther, a conn cting member 5 fabricat d of a pipe mem- 
ber connects the left and right knee guard brackets 4, 4 
with each other The connecting member 5 is disposed 
above the glove box 6 in a position not disturbing the s 
closure and opening of the glove box 6. Further, as il- 
lustrated in Fig. 3a, there may be provided notches 4b, 
4b on the knee guard brackets 4, 4 to help the buckling 
deformation of the knee guard brackets 4, 4. Thus, a 
knee guard 40 on the passenger side is constituted by 10 
the pair of the knee guard brackets 4, 4, the closure 
member 61 of the glove box 6 and the connecting mem- 
ber 5. 

[0012] The glove box 6 includes the closure member 
61 and a box member 62 and the left and right flange is 
sections 61f, 61f are formed in a state of laterally over- 
hanging from the box member 62. The glove box 6 is 
housed in a hollow provided under the instrument panel 
1 on the passenger side and is hingedly connected to a 
pivot 63 so as to enable the closure and opening thereof. 20 
[001 3] As shown in Figs. 3a and 3b, the closure mem- 
ber 61 of the glove box 6 is constituted by an inner panel 
61a and an outer panel 61b with a reinforcement 61c 
inside. The reinforcement has at least one closed cross 
section 6 1 d extending laterally to the left and right flange 25 
sections 61f , 61 f which are opposite adjacent to the load 
inputting surfaces 4a, 4a of the knee guard brackets 4, 4. 
[0014] The load inputting surface 4a is formed into a 
configuration substantially agreeing with the front con- 
figuration of the flange section 61 f and has a vertical 30 
length approximately equal to that of the reinforcement 
61c. 

[0015] Reference numeral 61 e denotes a lock mech- 
anism provided in the center of the closure member 61 . 
[0016] Further, there is provided an air bag system 7 35 
in an opening 1b of the instrument panel 1 on the pas- 
senger side and it is mounted on the steering support 
beam 2 through a bracket. When an impact sensor (not 
shown) detects an impact, an air bag built in the air bag 
system 7 inflates and pushes to open a lid of the opening 40 
1b. Since the operation of the air bag after deployment 
is well known, further detailed description is omitted. 
[0017] When a head-on impact occurs, a vehicle driv- 
er abuts against the knee guard 30 on the driver seat at 
his or her knees and the knee guard brackets 3, 3 are 4s 
subjected to the buckling deformation. During the defor- 
mation, the impact load is dispersively transmitted to the 
steering support beam and other vehicle body members 
to be absorbed therein. On the other hand, the head of 
the vehicle driver is held by the air bag coming on toward so 
him or her. 

[0018] Then, a passenger abuts against the closure 
member 61 of the glove box 6 at his or her knees and 
the left and right flange sections 61 f, 61 1 contact th load 
inputting surfaces 4a, 4a of the kn e guard brack ts 4, ss 
4. Thus, an impact load is inputted from th closur 
member 61 to the left and right knee guard brackets 4, 
4. The kne guard brackets 4, 4 are subject d to the 
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buckling deformation to absorb the impact load On the 
other hand, the air bag system 7 is deployed and the 
coming on air bag holds the head of the passenger. At 
this moment, even in case wher the knees of the pas- 
senger obliquely abut against the closure member 61 
on an offset impact, since the closure member 61 is ad- 
equately reinforced by the reinforcement 61c and the 
closed cross section 61 d, the closure member 61 con- 
veys the impact load uniformly to the left and right load 
inputting surfaces 4a, 4a without having a large defor- 
mation. Thus, the impact load inputted to the closure 
member 61 is surely transmitted to the left and right knee 
guard brackets 4, 4. Further, since the left and right knee 
guard brackets 4, 4 are rigidly connected with each other 
by the connecting members, these brackets can be pre- 
vented from being deformed largely in the widthwise di- 
rection of the vehicle. Hence, while the knee guard 
brackets 4, 4 are subjected to the buckling deformation, 
the impact load is dispersively transmitted from the knee 
guard brackets 4, 4 to the steering support bean 2 and 
other body members. Further, since the load inputting 
surface 4a is formed into a configuration substantially 
agreeing with the front configuration of the flange sec- 
tion 61 f, the impact load is uniformly transmitted to th 
knee guard bracket 4, 4. Further, when the impact load 
is not so large, the deformation of the closed cross sec- 
tion 61 d absorbs the whole impact load without disper- 
sion to other body members. 

[0019] While the presently preferred embodiment of 
the present invention has been shown and described, it 
is to be understood that this disclosure is for the purpose 
of illustration and that various changes and modifica- 
tions may be made without departing from the scope of 
the invention as set forth in the appended claims. 



Claims 

1. A knee guard structure for a vehicle having a glove 
box and a steering support beam for protecting 
knees of an occupant seated on a passenger seat, 
comprising: 

left and right knee guard brackets secured at 
an front end thereof to said steering support 
beam with said glove box between; 
a connecting member transversely connecting 
said left and right knee guard brackets; 
a closure member of said glove box composed 
of an outer panel and an inner panel and dis- 
posed adjacent to said left and right knee guard 
brackets respectively; and 
a reinforcement provided between said inner 
and outer pan Is and having at I aston closed 
cross section extend d in the widthwis direc- 
tion of said v hide up to I ft and right nd por- 
tions of said closure member. 
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2. Th kne guard structur according to claim 1, 
wherein 

said left and right knee guard brackets have a 
load inputting surface, respectively and said s 
load inputting surface is opposed adjacent to 
said left and right end portions of said closure 
member so as to receive an impact load from 
said closure member on an impact. 

10 

3. The knee guard structure according to claim 2, 
wherein 

said load inputting surface is formed into a con- 
figuration agreeing with said end portions. is 

4. The knee guard structure according to ctaim 1, 
wherein said left and right knee guard brackets are 
formed into a loop-shape and both ends thereof are 
connected with said steering support beam. 20 
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(54) Occupant protection structure 



(57) A knee guard on the passenger side of a vehicle 
includes left and right knee guard brackets (4) disposed 
along left and right side faces of a glove box (6) and 
secured at a front end thereof to a steering support 
beam (2), a connecting member (5) transversely con- 
necting these left and right knee guard brackets (4) and 
a closure member (61 ) of the glove box (6). The closure 



member (61) includes a reinforcement therein and the 
reinforcement has a closed cross section which extends 
in the widthwise direction of the vehicle. When the knees 
of a passenger abut against the closure member (61 ) of 
the glove box in the event of a head-on impact, the clo- 
sure member is displaced forwardty and abuts against 
the left and right knee guard brackets (4), thereby an 
impact load is transmitted to the knee guard brackets. 
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